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Strategies: Adaptation vs Mitigation 

Terminology derived from climate change research community 
• Adaptation = subsidence continuous, living with the 

consequences 
• Mitigation = actively reducing or stopping subsidence 

 
Mitigation measures for human-induced land subsidence 

 Diminish pumping, aquifer storage recovery 
 

Adaptation for natural and remaining human-induced land 
subsidence 

 Reintroducing sediment in delta’s, building higher levees 
 Adapted spatial planning 

 

 



1. Adaptation-focused 
• The New Orleans 

story 

• Also applies to The 
Netherlands, 
Jakarta, Dhaka, 
many others (the 
largest group 

• This is the traditional strategy (in the Netherlands followed for ~1000 yrs) 

• It is the base-line strategy  

• This is the easy strategy on the shorter term 

• If you have no strategy, this is your strategy (but you may not be aware of it) 



Adaptation measures 

 
 
 
 
 
 
 

Image courtesy of Business Wire. 



Actors involved 

After Katrina (2005) 

• Federal: 

– FEMA (Federal Emergency Management Agency) 

– USACE (United States Army Corps of Engineers) 

• Outside the Federal levee system: 

– Parish levee system 

– the individual 



Economic aspects 
• “This allowed billions of gallons of water (…) to 

surge in to New Orleans (…), claiming nearly 
2,000 lives, leaving hundreds of thousands 
homeless and causing more than $100bn in 
damage to property and infrastructure.” 

• “(…) the nation's commitment to the people of 
New Orleans by spending $14.6bn on what is the 
best risk reduction system certainly in the United 
States, if not indeed the world (…)“ 

• These costs are not solely subsidence adaptation 
related,  but are also the result of the hurricane 
climate in New Orleans, and the position at the 
Mississippi River. 



…and subsidence continues 
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2a. Mitigation/adaptation – by financial arrangements 

Example case: 

• Bangkok, Thailand 





Results of taxation measures 

• None (?) 



 



Results of measures in Bangkok 



Case 3. Mitigation-focused  
Groundwater extraction stopped 

 
• Example case study: Tokyo (but also Venice) 

Special thanks to MORIYASU Kunihiro 
(Japan International Cooperation Agency) 



Land Subsidence in Tokyo 

• Started in eastern Tokyo in the 
1930’s. 

•  In the 1950’s subsidence 
accelerated 

below low sea level (A.P. 0.0m) 

below high sea level (A.P.2.0m) 

area threatened by high tide 
(A.P.5.0m) 
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Source: http://www.kankyo.metro.tokyo.jp/water/groundwater/pumping_regulations/outline.html 

Laws and 
regulation 

Designated 
Area 

Purpose of 
 Water Use 

Structural Criterion 

Cross Section Area of Discharge Hole 

-6cm2 6cm2-21cm2 21cm2- 

Industrial Water 
Law(1956) 

8 ward out of 23 
(especially land 
subsidence area) 

Manufacture, 
Supplying Heat, 
Electricity and Gas 

No regulation 
(out of target of 
the law) 

Strainer must be 
deeper than 550-
650m 

Prohibited 

Building Water 
Law(1963) 

23 ward 
(all ward) 

Heater and Cooler, 
Toilet, Washing Cars, 
Public Bath 

No regulation 
(out of target of 
the law) 

Strainer must be 
deeper than 400-
650m 

Prohibited 

Regulation of local 
government for 
conservation of 
environment(2001) 

All Area All Purpose The output 
capacity of Pump 
must be less then 
2.2kw/ Average 
Water use must be 
less than 
10m3/day 

Strainer must be 
deeper than 400-
650m 
 

Prohibited 

法は井戸ごとに規制       条例は断面積事業所で合算規制 
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Law and regulations in Tokyo 



176M m3 

85M m3 

36M m3 

20M m3 

90M m3 

120M m3 

58M m3 

56M m3 

22M m3 

185M m3 

14M m3 

51M m3 

617M m3 

11M m3 

26M m3 

34M m3 

Water supply system for Tokyo from reservoirs 

Creating an alternative 
water source 
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Land subsidence area 
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Groundwater Simulation Model 

Hydrological Observation Data 
Ground Water Observation Data 
Geological Data 
Ground Water Extraction Volume 
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Delayed response to mitigation 
measures 



Concluding remarks 

• Everyone follows a strategy, as the adaptation strategy 
is the base-line 
 

• Development a strategy is demanding a large amount 
of knowledge/data and governance lock-ins may exist 
 

• But…living in soft soil areas is expensive….the costs will 
always be made:  
– When ignoring the problem (when disaster happens) 
– When following adaptation strategy (continuously levee 

building) 
– When following mitigation strategy (new water supply 

system, potentially including waste water treatment) 

 


